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(54) Recording medium storing image data conforming to image output devices 



(57) Image data 110 of an object is recorded in a 
recording medium so as to contain data 113 for a high 
resolution and data 11 2 for a low resolution. In executing 
a game, an image display device is discriminated, and 



image data conforming to the resolution of the image 
display device is used. Thus, an object appearing in the 
game is displayed using the image data suited to the 
image display device. 
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Description 

[0001 ] This application claims a priority based on Jap- 
anese Patent Application No. 2000-49922 filed on Feb- 
ruary 25, 2000, and 2001-42973 filed on February 20, 
2001 the entire contents of which are incorporated here- 
in by reference for all purposes. 

BACKGROUND OF THE INVENTION 

[0002] The present invention relates to image display 
means in game machines. 

[0003] In general, a casing of a portable game ma- 
chine is provided with a liquid crystal display device as 
an image display device. Since importance is attached 
to portability for the portable game machine, the size of 
the casing has a certain limitation. Therefore, a large- 
sized liquid crystal display device cannot be employed, 
which makes it difficult to heighten the resolution of the 
display screen of the liquid crystal display device of the 
portable game machine. 

[0004] A game program of the portable game ma- 
chine is often distributed with a semiconductor device, 
such as a memory card or a memory cartridge, as a me- 
dium. In such a game program, image data are created 
in conformity with the resolution of the display screen of 
the liquid crystal display device included in the portable 
game machine. 

[0005] Meanwhile, it has been considered in recently 
years to furnish the portable game machine with a ter- 
minal for outputting image data (external video output 
terminal) and to display the image of the portable game 
machine on the screen of a TV set or the like. Besides, 
it has been considered thai the memory card or the like 
of the portable game machine is made usable also by a 
stationary game machine in order that the game pro- 
gram for the portable game machine may be enjoyed by 
the stationary game machine which can provide a user 
with superior operation feeling at his home. 
[0006] On the other hand, it has been considered ow- 
ing to enhancement in the processability of the portable 
game machine that a game program for the stationary 
game machine is made divertible to and usable by the 
portable game machine. This makes it possible, for ex- 
ample, to consecutively play a game for the stationary 
game machine by the portable game machine even 
when a user is out. 

[0007] The resolution of the liquid crystal display de- 
vice included in the portable game machine is usually 
lower as compared with that of the TV set to be connect- 
ed to the stationary game machine. Therefore, when the 
image data are created in conformity with the resolution 
of the liquid crystal display device of the portable game 
machine, a display roughens on the screen of the TV 
set. On the other hand, when image data are created in 
conformity with the resolution of the TV set, alphanu- 
meric information etc. are displayed in distorted states 
on the screen of the liquid crystal display device of the 



portable game machine. * 
[0008] Proposed as a technique for solving the former 
problem is a method wherein an original image is scaled 
up by processing such as interpolation, there by to 
5 heighten an apparent resolution. Proposed as a tech- 
nique for solving the latter problem is a method wherein 
an original image is scaled down by processing such as 
of a low-pass filtering. 

10 SUMMARY OF THE INVENTION 

[0009] As shown in Fig. 9A by way of example, the 
pictorial frame of a game contains objects having vari- 
ous properties, such as a character 810, a background 

15 811 and alphanumeric information 812. In this regard, 
an image displayed on a display device is a result ob- 
tained in such a way that the image data of the respec- 
tive objects as shown in Fig. 9B are overlapped by a 
graphic processing unit included in a game machine. 

20 [0010] A technique for scaling up or down the image 
is such that the frame being the result of the overlap of 
the objects as shown in Fig. 9A is uniformly submitted 
to image processing. In the case of uniformly scaling up 
the image of the overlapped result, the display thereof 

25 is smoothened as a whole, but it cannot express, for ex- 
ample, the facial expression of the character not con- 
tained in the original image data. Therefore, the display 
by a TV set becomes unsatisfactory. On the other hand, 
in the case of uniformly scaling down the image, as the 

30 processing is executed irrespective of the contents of 
the alphanumeric information and the character, it might 
result in thinning out any important part of the character 
or containing an in-between color at the display part of 
the alphanumeric information. There is the possiblity 

35 that the character or the alphanumeric information will 
become illegible. 

[001 1] An object of the present invention is to provide 
a technique by which objects appearing in a game are 
displayed using image data suited to image display de- 
40 vices. 

[001 2] In order to accomplish the object, according to 
the present invention, the image data of objects are cre- 
ated for, at least, a high resolution and a low resolution, 
and they are recorded in a recording medium. A game 

45 machine having loaded the image data of the recording 
medium judges whether an image display device is one 
of low resolution or one of high resolution. Thus, it dis- 
plays the objects by using the image data wh ich conform 
to the resolution of the display device. 

so [0013] On this occasion, it is sometimes difficult in 
view of the limited storage capacity of a memory card 
or the like, the cost of data creation, etc. that as to ail 
the objects, the image data are recorded for the plurality 
of resolutions beforehand. Besides, even when the ob- 

55 jects, for example, such as backgrounds have had their 
displays somewhat disordered by undergoing the image 
processing of scale-up or -down, they are less influential 
than the objects of alphanumeric information, charac- 
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ters, e{c. Therefore, information which indicates wheth- 
er the image data are created for the plurality of resolu- 
tions or the image of the object is scaled up or down by 
the image processing may well be affixed every object 
beforehand, so as to display the object by the method 
suited to the property thereof. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0014] 

Fig. 1 is a diagram showing an image data structure 
for a portable game machine in the case where im- 
age data for a low resolution and for a high resolu- 
tion are created as to all objects; 
Figs. 2A and 2B are diagrams each showing an im- 
age data structure for the portable game machine 
in the case where a display method is designated 
every object; 

Fig. 3 is a diagram showing an image data structure 
for a stationary game machine in the case where 
image data for a low resolution and for a high res- 
olution are created as to all objects; 
Figs. 4A and 4B are diagrams each showing an im- 
age data structure for the stationary game machine 
in the case where a display method is designated 
every object; 

Fig. 5 is a flow chart for explaining an example of 
the image processing of the portable game ma- 
chine; 

Fig. 6 is a flow chart for explaining another example 
of the image processing of the portable game ma- 
chine; 

Fig. 7 is a flow chart for explaining still another ex- 
ample of the image processing of the portable game 
machine: 

Fig. 8 is a flow chart for explaining ar. example of 
the image processing of the stationary game ma- 
chine: 

Figs. 9A and 9B are diagrams for explaining the 
overlap of object images; 

Fig. 10 is a perspective view showing an example 
of the external appearance of the portable game 
machine as well as a memory card; 
Fig. 11 is a block diagram showing an example of 
the internal construction of the portable game ma- 
chine; 

Fig. 1 2 is a view mainly showing an example of the 
external appearance of the top of the stationary 
game machine; 

Fig. 1 3 is a view mainly showing an example of the 
external appearance of the front of the stationary 
game machine; and 

Fig. 14 is a block diagram showing an example of 
the internal construction of the stationary game ma- 
chine. 



PREFERRED EMBODIMENTS OF THE INVENTION 

[0015] The aspect of embodiment of the invention will 
be described with reference to the drawings. 

5 [001 6] In the ensuing aspect of embodiment, there will 
be described a case where the invention is applied to a 
portable game machine and a stationary game ma- 
chine. Incidentally, the present invention is not restricted 
to the game machines, but it is extensively applicable to 

10 information processors such as entertainment systems 
and computers. 

[0017] First, the portable game machine employed in 
the ensuing aspect of embodiment will be briefly ex- 
plained. Fig. 10 is a perspective view showing an exam- 

*5 pie of the external appearance of the portable game ma- 
chine as well as a memory card which is a game pro- 
gram supplying medium. As shown in the figure, the 
portable game machine 250 is miniaturized so as to be 
handy, and it has a configuration and a layout in which 

20 it can be held with both hands and operated with fingers 
during use. Information items from the portable game 
machine 250 to its user are given by an image and 
speech. Since a game program to be executed by the 
portable game machine 250 is supplied from the mem- 

25 ory card 2 1 0, the single portable game machine 250 can 
offer various games to the user by changing such mem- 
ory cards 210. 

[0018] The memory card 210 has a built-in semicon- 
ductor device, and the single memory card usually 

30 stores one game program therein. When the user of the 
portable game machine 250 wants to play any game 
with this machine 250, he/she purchases the memory 
card 21 0 in which the program of the game is stored. 
[0019] The portable game machine 250 is furnished 

35 with a liquid crystal display device 263 and operating 
buttons 261 at the front of the casing thereof. Thus, the 
portable game machine 250 receives the user's instruc- 
tions through the operating buttons 261 . Also, it displays 
visual information to the user through the liquid crystal 

*o display device 263. The resolution of the liquid crystal 
display device 263 is usually 1 60 x 1 44 dots or so. Be- 
sides, it provides speech information to the user through 
an acoustic device (loudspeaker) 264 (shown in Fig. 11). 
An external video output terminal 266 for outputting im- 

45 age data to a home-use TV set is disposed at the side 
of the portable game machine 250. The external video 
output terminal 266 is in a shape in which a cable having 
a pin jack, for example, can be inserted thereinto. 
[0020] In use, the memory card 21 0 is inserted into a 

so setting port 273 provided at the top of the portable game 
machine 250, in the direction of an arrow. When the 
memory card 210 has been set in the portable game 
machine 250, the game program stored in the memory 
card 21 0 is read out by the portable game machine 250. 

55 Thus, the portable game machine 250 executes the 
game in accordance with the loaded game program. In 
this aspect of performance, not only a memory card de- 
veloped for a portable game machine, but also a mem- 
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ory card developed for a stationary game machine can 
be inserted into the setting port 273 so as to load a game 
program. 

[0021] Fig. 11 is a block diagram showing an example 
of the internal construction of the portable game ma- 5 
chine 250. This portable game machine 250 is a game 
machine of portable type which loads the game program 
from the memory card 210 so as to run it, and in which 
a central processing unit (CPU) 252, an interrupt control 
unit (INTC) 253, a graphic processing unit (GPU) 254, 10 
a serial interface (SIF) 255, a frame buffer (FRAM) 256, 
a dynamic memory (DRAM) 257 and a sound process- 
ing unit (SPU) 258 are connected to an internal bus 251 . 
[0022] The game program loaded from the memory 
card 210 is temporarily stored in the dynamic memory 15 
257. The central processing unit 252 performs various 
processes in accordance with the game program. 
[0023] The operating buttons 261 disposed on the 
cuter side of the portable game machine 250 are con- 
nected to the interrupt control unit 253. When the oper- 20 
ating button 261 is depressed, information indicative of 
the depression is transmitted to the central processing 
unit 252 through the interrupt control unit 253 and the 
bus 251 . The progress of the program, for example, is 
controlled on the basis of the information. 25 
[0024] The liquid crystal display device 263 is con- 
nected to the graphic processing unit 254 through a liq- 
uid crystal display control unit(LCDC) 262. Besides, the 
external video output terminal 266 for outputting an im- 
age to the home-use TV set is connected through a vid- 30 
eo output control unit 265. The graphic processing unit 
254 gives the central processing unit 252 information 
which indicates if the cable is connected to the video 
output terminal 266. Also, the graphic processing unit 
254 outputs image data to the TV set through the video 35 
output terminal 266 in a case where the cable is con- 
nected to this video output terminal 266. On the other 
hand, it outputs image data to the liquid crystal display 
device 263 in a case where the cable is not connected 
to the video output terminal 266. 40 
[0025] The central processing unit 252 includes vari- 
ous registers therein. In this aspect of embodiment, a 
specified one of registers shall be employed as a regis- 
ter into which image display device information is writ- 
ten. The image display device information serves to dis- 
criminate whether the image display device for output- 
ting the image data is the liquid crystal display device 
263 or the TV set, and it is written into the specified reg- 
ister. Upon receiving from the graphic processing unit 
254 the information to the effect that the cable is not con- so 
nected to the video output terminal 266, the central 
processing unit 252 writtes information expressive of the 
"liquid crystal display device" (for example, "0") into the 
register as the image display device information. On the 
other hand, upon receiving from the graphic processing ss 
unit 254 the information to the effect that the cable is 
connected to the video output terminal 266, the central 
processing unit 252 writes information expressive of the 



'TV set" (for example, "1 ") into the register as the'image > 
display device information. Incidentally, the image dis- 
play device information need not always be written into 
the register of the central processing unit 252, but it may 
well be written into, for example, the dynamic memory 
257. 

[0026] A charging circuit 271 and a secondary battery 
272 are disposed in the portable game machine 250. 
When direct current is fed from an unshown power 
source device to the charging circuit 271 , power is fed 
to the built-in units of the central processing unit 252, 
etc. through the secondary battery 272. 
[0027] Next, the stationary game machine will be 
briefly explained. Fig. 12 is a view mainly showing an 
example of the external appearance of the top of the 
stationary game machine, while Fig. 13 is a view mainly 
showing an example of the external appearance of the 
front of the stationary game machine. The stationary 
game machine 31 0 is constructed of a casing 311 , and 
portions provided in the casing 311 . A portion in which 
an optical disk (CD-ROM) for supplying a game program 
is set, is provided centrally of the top of the casing 311 , 
and it is shielded with a CD cover 312. Incidentally, a 
medium for supplying the program is not restricted to 
the optical disk, but the program may well be supplied 
from a semiconductor device or through a communica- 
tion line. 

[0028] A power source switch 31 4, a cover operating 
switch 315 and a reset switch 316 are arranged at the 
top of the casing 311, in addition to the CD cover 312. 
Connectors 317 and a memory card slot 31 B are ar- 
ranged at the front side of the casing 311 . A controller 

320 is connected to the connectors 31 7 by a dedicated 
cable 329. A plurality of such connectors 317 is dis- 
posed, and the controllers 320 can be respectively con- 
nected to the connectors 31 7. A memory card having a 
built-in semiconductor device can be inserted into the 
memory card slot 318. The memory card is classified 
into an external storage device, a program supplying 
medium, etc. In this aspect of embodiment, not only a 
memory card developed for a stationary game machine, 
but also a memory card developed for a portable game 
machine can be inserted into the memory card slot 31 8 
so as to load a game program. 

[0029] An external connection terminal is disposed at 
the back side of the casing 31 1 . The external connection 
terminal is connected with the monitor equipment 340 
of a TV set or the like being a video/audio device, 
through a predetermined cable 330. 
[0030] The controller 320 is constructed having a cas- 
ing 321 which serves also as a grip portion, and groups 
of buttons 323 - 327 which are disposed at the right and 
left positions and middle position of the top of the casing 

321 and at the right and left positions of the front thereof. 
[0031] In the group of buttons 323 at the left position 
of the top of the casing 321 , four buttons respectively 
corresponding to upper, lower, right and left arrows are 
arranged crosswise. In the group of buttons 324 dis- 
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posec^ at the right position of the top, four buttons re- 
spectively bearing marks A, O, x and □ are arranged 
crosswise. The group of buttons 325 at the middle po- 
sition of the top include a button for instructing the start 
of a game, and a plurality of buttons for instructing the 
stop and pause of the game. 

[0032] The group of buttons 326 disposed at the left 
position of the front of the casing 321 consist of two but- 
tons L1 and L2, while the group of buttons 327 disposed 
at the right position consist of two buttons R1 and R2. 
The buttons L1 - R2 are located so that they can be op- 
erated principally with the first fingers and middle fingers 
of left and right hands when the player of the game has 
grasped the casing 321 with both the hands. 
[0033] Subject to the program supplying medium be- 
ing the optical disk, in executing the game program, the 
player depresses the CD cover operating switch 315 of 
the stationary game machine 31 0 so as to open the CD 
cover 312, and he/she sets the optical disk storing the 
game program therein, at a predetermined position. Af- 
ter closing the CD cover 312, he/she depresses the 
power source switch 314 so as to start the stationary 
game machine 310. Then, the program stored in the op- 
tical disk is loaded into the stationary game machine 
310. Thus, the stationary game machine 310 starts the 
game in accordance with the loaded program. On the 
other hand, subject to the program supplying medium 
being the memory card, the player inserts the memory 
card into the memory card slot 318 and starts the sta- 
tionary game machine 310. Information items from the 
stationary game machine 310 are given by an image 
and speech outputted from the monitor equipment 340 
connected outside. Besides, the player's instructions 
are inputted through the operations of the buttons of the 
controller 320. 

[0034] Fig. 1 4 is a block diagram showing an example 
of the internal construction of the stationary game ma- 
chine 310. This stationary game machine 310 is con- 
structed having a control system 50 which is configured 
of a central processing unit (CPU) 51 and the peripheral 
devices thereof, an image control module 60 which is 
configured of a graphic processing unit (GPU) 62 and 
the peripheral devices thereof, a sound control module 

70 which is configured of a sound processing unit (SPU) 

71 and so forth, an optical disk control module 80, and 
a communication control module 90. 

[0035] The control system 50 includes the central 
processing unit 51, a peripheral device control unit 52 
which controls, for example, instructions through the 
controller 320, a main memory 53 into which the pro- 
gram stored in the external storage device is loaded, a 
read only memory (ROM) 54 in which a management 
program for the whole machine is stored, and so forth. 
[0036] The image control module 60 includes the 
graphic processing unit 62 which executes graphic 
processing computations, etc. on the basis of com- 
mands from the central processing unit 51 , a frame buff- 
er 63 in which image data are temporarily written, and 
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so forth. Herein, a generated image is displayed by the 
TV set connected to an output terminal 65. The resolu- 
tion of the TV set is usually on the order of 640 x 240 
dots. 

5 [0037] The sound control module 70 includes the 
speech processing unit 71 which generates speech, 
sound effects, etc. on the basis of commands from the 
central processing unit 51 , and a sound buffer 72 in 
which waveform data, etc. are recorded by the sound 

10 processing unit 71. Herein, the speech, sound effects, 
etc. generated by the speech processing unit 71 are out- 
putted from an acoustic device (loudspeaker) connect- 
ed to the external connection terminal of the stationary 
game machine 310. Further information items based on 

15 the states of the buttons of the controller 320 connected 
to the connector 31 7 are detected by the communication 
control module 90. Then, the communication control 
module 90 transmits the information items to the central 
processing unit 51 . Thus, the central processing unit 51 

20 executes processes corresponding to the button infor- 
mation, on the basis of the program. 
[0038] The embodiments of the present invention will 
be described by exemplifying the portable game ma- 
chine 250 and the stationary game machine 31 0 of the 

25 above-described constructions. 

[0039] The first embodiment of the invention will be 
described on a case of applying the present invention 
to a recording medium (memory card) in which a game 
program for a portable game machine is stored, and to 

30 the portable game machine 250. Supposed as the case 
is one where the recording medium storing therein the 
game program developed for the portable game ma- 
chine is used in the portable game machine 250. Since 
the recording medium is for the portable game machine, 

35 image data for a low resolution are basically stored 
therein. 

[0040] First, there will be explained a method wherein 
image data are created as to all objects for the resolution 
of the liquid crystal display device 263 (for the low res- 

40 olution) and for the resolution of the TV set (for a high 
resolution). Fig. 5 is a flow chart for explaining a process 
on this occasion. By the way, although the liquid crystal 
display device 263 and the TV set will be respectively 
explained below as having the low resolution and the 

15 high resolution, the display devices and the resolutions 
are mere examples, and they are not restrictive. The im- 
age data to be created are not restricted to the two sorts 
of data for the high resolution and for the low resolution, 
either. 

so [0041] Fig. 1 is a diagram schematically showing the 
image data structure of an object recorded in the record- 
ing medium which stores the game program therein. As 
shown in the figure, the image data 100 of the object 
contains a header part 101, an image data area for a 

55 low resolution 102 and an image data area for a high 
resolution 103. 

[0042] The header part 1 01 of the image data 1 00 of 
the object bears as its records an object ID 104, etc., 
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and besides, the start address 1 05 of image data for the 
low resolution adapted to the resolution of the liquid 
crystal display device 263, as well as the start address 
1 06 of image data for the high resolution adapted to the 
resolution of the TV set. 

[0043] The graphic processing unit 254 which has 
been requested to display the image of the object by the 
central processing unit 252 of the portable game ma- 
chine 250 : checks if an image display device is the liquid 
crystal display device 263, by referring to the image dis- 
play device information written in the register (S701). 
[0044] In a case where the image display device is the 
liquid crystal display device 263, the graphic processing 
unit 254 loads the image data for the low resolution 1 02 
by referring to the "start address of the image data for 
the low resolution" 1 05 at the header part 1 01 of the im- 
age data 100 of the object (S702). Subsequently, the 
unit 254 writes the image data for the low resolution 1 02 
intothe frame buffer 256 (S704). Thereafter, the unit 254 
executes processing, such as lapping the object image 
over the image of any other object, and it displays the 
resulting image on the liquid crystal display device 263. 
[0045] On the other hand, in a case where the image 
display device is the TV set, the graphic processing unit 
254 loads the image data for the high resolution 1 03 by 
referring to the "start address of the image data for the 
high resolution" 106 at the header part 101 of the image 
data 100 of the object (S703). Subsequently, the unlit 
254 writes the image data for the high resolution 103 
intotheframe buffer256 (S704). Thereafter, the unit 254 
executes processing, such as lapping the object image 
over the image of any other object, and it outputs the 
resulting image to the video output terminal 266 so as 
to display this image by the TV set. 
[0046] Next, there will be explained a method wherein 
information which indicates whether image data for the 
high resolution is used or an object image is scaled up 
by image processing, in case of presenting a display by 
the TV set. is affixed every object. Fig. 6 is a flow chart 
for explaining a process on this occasion. 
[0047] Figs. 2A and 2B are diagrams schematically 
showing the image data structures of objects recorded 
in the recording medium which stores the game program 
therein, respectively. As shown in the figures, the image 
data of the objects are of two kinds of data 110 in Fig. 
2A and 120 in Fig. 2B. 

[0048] The header part 1 11 of the image data 11 0 or 
120 of the object bears as its records an object ID 114, 
the start address 1 1 6 of image dataforthe low resolution 
adapted to the resolution of the liquid crystal display de- 
vice 263, etc., and a flag 115 for discriminating whether 
the image data for the high resolution 1 1 3 is to be used 
or the image data for the low resolution 112 is to be 
scaled up, in case of displaying the object by the TV set. 
Thus, in a case (Fig. 2A) where the flag 115 indicates 
the object which is displayed using the image data for 
the high resolution 113, the start address 11 7 of this im- 
age dataforthe high resolution is recorded in the header 



part 111 . On the other hand, in a case (Fig. 2B)*'where > 
the flag 115 indicates the object which is displayed by 
scaling up the image data for the low resolution 112, the 
start address 1 17 is not recorded in the header part 111. 

5 [0049] The Image data area for the low resolution 112 
is provided behind the header part 111 of each of the 
image data 1 1 0 and 1 20 of the object. In the case where 
the flag 1 1 5 indicates the object which is displayed using 
the image data for the high resolution, the image data 

10 1 1 0 is further provided with the image data area for the 
high resolution 113. On the other hand, in the case 
where the flag 115 indicates the object which is dis- 
played by scaling up the image data for the low resolu- 
tion, the above area 113 is not provided. Therefore, the 

15 quantity of image data can be decreased. 

[0050] According to this method, it is desirable to cre- 
ate the high resolution image data for the object which 
is alphanumeric information, a character orthe like, and 
to endow a background or the like with the format of the 
20 data which is scaled up for the display by the image 
processing. 

[0051] The graphic processing unit 254 which has 
been requested to display the image of the object by the 
central processing unit 252 of the portable game ma- 
25 chine 250, checks if an image display device is the liquid 
crystal display device 263, by referring to the image dis- 
play device information written in the register (S711). 
[0052] In a case where the image display device is the 
liquid crystal display device 263, the graphic processing 
30 unit 254 loads the image data for the low resolution 1 1 2 
by referring to the start address of the image data for 
the low resolution 11 6 at the header part 1 1 1 of the im- 
age data 110 or 120 of the object (S712). Subsequently, 
the unit 254 writes the image data for the low resolution 
35 1 1 2 into the frame buffer 256 (S71 7). Thereafter, the unit 
254 executes processing, such as lapping the object im- 
age over the image of any other object, and it displays 
the resulting image on the liquid crista! dis^Ja*' device 
263. ~ ° ' ' — 

40 [0053] On the other hand, in a case where the image 
display device is the TV set, the graphic processing unit 
254 acquires information which indicates whether the 
image data for the high resolution 113 is to be used for 
the display or the image data for the low resolution 1 1 2 
45 is to be scaled up for the display by the image process- 
ing, by referring to the flag 115 of the header part 111 of 
the image data 1 1 0 or 1 20 of the object (S7 1 3) . I n a case 
where the object is displayed using the image data for 
the high resolution 113, the unit 254 loads the image 
so data for the high resolution 1 1 3 by referring to the start 
address 1 1 7 of this image data for the high resolution at 
the header part 111 of the image data 11 0 of the object 
(S71 4). Subsequently, the unit 254 writes the image da- 
ta for the high resolution 113 into the frame buffer 256 
55 (S717). Thereafter, the unit 254 executes processing, 
such as lapping the object image over the image of any 
other object, and it outputs the resulting image to the 
video output terminal 266 to display this image by the 
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TV se(. Besides, in a case where the object is displayed 
afterscaling up the image data for the low resolution 112 
by the image processing, the unit 254 loads the image 
data for the low resolution 112 by referring to the start 
address 116 of this image data for the low resolution at 5 
the header part 111 of the image data 110 of the object 

(5715) . Subsequently, the unit 254 scales up the image 
of the object by submitting the image data for the low 
resolution 1 1 2 to processing such as linear interpolation 

(571 6) , and it writes the scaled-up image into the frame 10 
buffer 256 (S717). Thereafter, the unit 254 executes 
processing, such as lapping the object image over the 
image of any other object, and it outputs the resulting 
image to the video output terminal 266 to display this 
image by the TV set. 15 
[0054] The second embodiment of the present inven- 
tion will be described on a case of applying the present 
invention to a recording medium in which a game pro- 
gram for a stationary game machine is stored, and to 

the portable game machine 250. Supposed as the case 20 
is one where the recording medium storing therein the 
game program developed for the stationary game ma- 
chine is divertedly used in the portable game machine 
250. Since the recording medium is for the stationary 
game machine, image data for a high resolution are ba- 25 
sically stored therein. Also on this occasion, there are 
considered a case where an image is displayed by the 
liquid crystal display device 263 of the portable game 
machine 250, and a case where the image is displayed 
by the TV set connected outside. 30 
[0055] To begin with, there will be explained a method 
wherein, as to ail objects, image data are created for the 
resolution of the liquid crystal display device 263 of the 
portable game machine 250 and for the resolution of the 
TV set. 35 
[0056] Fig. 3 is a diagram schematically showing the 
image data structure of an object recorded in the record- 
ing medium which stores the game program therein. As 
shown in the figure, the image data 130 of the object 
has a header part 131 , an image data area for a high 40 
resolution 1 32 and an image data area for a low resolu- 
tion 133. 

[0057] The header part 131 of the image data 130 of 
the object bears as its records an object ID 134, etc., 
and besides, the start address 1 35 of the image data for 45 
the high resolution, as well as the start address 136 of 
the image data for the low resolution. 
[0058] The graphic processing unit 254 which has 
been requested to display the image of the object by the 
central processing unit 252 of the portable game ma- so 
chine 250 : checks if an image display device is the liquid 
crystal display device 263, by referring to the image dis- 
play device information written in the register. 
[0059] In a case where the image display device is the 
liquid crystal display device 263, the graphic processing 55 
unit 254 loads the image data for the low resolution 1 33 
by referring to the start address of the image data for 
the low resolution 1 36 at the header part 1 31 of the im- 



age data 130 of the object. Subsequently, the unit 254 
writes the image data for the low resolution 1 33 into the 
frame buffer 256. Thereafter, the unit 254 executes 
processing, such as lapping the object image over the 
image of any other object, and it displays the resulting 
image on the liquid crystal display device 263. 
[0060] On the other hand, in a case where the image 
display device is the TV set, the graphic processing unit 
254 loads the image data for the high resolution 132 by 
referring to the start address of the image data for the 
high resolution 1 35 at the header part 1 31 of the image 
data 130 of the object. Subsequently, the unit 254 writes 
the image data for the high resolution 1 32 into the frame 
buffer 256. Thereafter, the unit 254 executes process- 
ing, such as lapping the object image over the image of 
any other object, and it outputs the resulting image to 
the video output terminal 266 to display this image by 
the TV set. 

[0061 ] Next, there will be explained a method wherein 
information which indicates whether image data for the 
low resolution is created beforehand or an object image 
is scaled down by image processing, in case of present- 
ing a display by the TV set, is affixed every object. Fig. 
7 is a flow chart for explaining processing on this occa- 
sion. 

[0062] Figs. 4A and 4B are diagrams schematically 
showing the image data structures of objects recorded 
in the recording medium which stores the game program 
therein, respectively. As shown in the figures, the image 
data of the objects are of two kinds of data 140 in Fig. 
4Aand 150 in Fig. 4B. 

[0063] The header part 1 41 of the image data 1 40 or 
150 of the object bears as its records an object ID 144, 
the start address 146 of image data for the high resolu- 
tion adapted to the resolution of the TV set, etc., and a 
flag 145 for discriminating whether the image data for 
the low resolution is to be used or the image data for the 
high resolution is to be scaled down, in case of display- 
ing the object by the liquid crystal display device 263 of 
the portable game machine 250. Thus, in a case (Fig. 
4A) where the flag 145 indicates the object which is dis- 
played using the image data for the low resolution 143, 
the start address 1 47 of this image data for the low res- 
olution is recorded in the header part 1 41 . On the other 
hand, in a case (Fig. 4B) where the flag 145 indicates 
the object which is displayed by scaling down the image 
data for the high resolution 142, the above start address 
147 is not recorded in the header part 141 . 
[0064] The image data area for the high resolution 
142 is provided behind the header part 141 of each of 
the image data 140 and 150 of the object. In the case 
where the flag 145 indicates the object which is dis- 
played using the image data for the low resolution, the 
image data 140 is further provided with the image data 
area for the low resolution 143. On the other hand, in 
the case where the flag 145 indicates the object which 
is displayed by scaling down the image data for the high 
resolution, the above area 143 is not provided. There- 
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fore, the quantity of image data can be decreased. 
[0065] According to this method, it is desirable to cre- 
ate the high resolution image data for the object which 
is alphanumeric information, a character or the like, and 
to endow a background or the like with the data format 
in which the low resolution image data is scaled up for 
the display by the image processing. 
[0066] The graphic processing unit 254 which has 
been requested to display the image of the object by the 
central processing unit 252 of the portable game ma- 
chine 250 ; checks if an image display device is the liquid 
crystal display device 263, by referring to the image dis- 
play device information written in the register (S721). 
[0067] I n a case where the image display device is the 
TV set, the graphic processing unit 254 loads the image 
data for the high resolution 142 by referring to the start 
address of the image data for the high resolution 146 at 
the header part 1 41 of the image data 1 40 or 1 50 of the 
object (S722). Subsequently, the unit 254 writes the im- 
age data for the high resolution 142 into the frame buffer 
256 (S727). Thereafter, the unit 254 executes process- 
ing, such as lapping the object image over the image of 
any other object, and it outputs the resulting image to 
the video output terminal 266 to display this image by 
the TV set. 

[0068] On the other hand, in a case where the image 
display device is the liquid crystal display device 263, 
the graphic processing unit 254 acquires information 
which indicates whether the image data for the low res- 
olution 143 is to be used for the display or the image 
data for the high resolution 142 is to be scaled down for 
the display by the image processing, by referring to the 
flag 145 of the header part 141 of the image data 140 
or 150 of the object (S723). In a case where the object 
is displayed using the image data for the low resolution 
143, the unit 254 loads the image data for the low res- 
olution 143 by referring to the start address 147 of this 
image data for the low resolution at the header part 1 41 
of the image data 140 of the object (S724). Subsequent- 
ly, the unit 254 writes the image data for the low resolu- 
tion 143 into the frame buffer 256 (S727). Thereafter, 
the unit 254 executes processing, such as lapping the 
object image over the image of any other object, and it 
displays the resulting image on the liquid crystal display 
device 263. Besides, in a case where the object is dis- 
played after scaling down the image data for the high 
resolution 142 by the image processing, the unit 254 
loads the image data for the high resolution 142 by re- 
ferring to the start address 146 of this image data for the 
high resolution at the header part 141 of the image data 
150 of the object (S725). Subsequently, the unit 254 
scales down the image of the object by submitting the 
image data for the high resolution 142 to processing 
such as of a low-pass filtering (S726), and it writes the 
scaled-down image into the frame buffer 256 (S727). 
Thereafter, the unit 254 executes processing, such as 
lapping the object image over the image of any other 
object, and it displays the resulting image on the liquid 



crystal display device 263. > 
[0069] The third embodiment of the present invention 
will be described on a case of applying the invention to 
a recording medium in which a game program for a port- 

5 able game machine is stored, and to the stationary 
game machine 31 0. Supposed as the case is one where 
the recording medium storing therein the game program 
developed for the portable game machine is divertedly 
used in the stationary game machine 31 0. Since the re- 

io cording medium is for the portable game machine, im- 
age data for a low resolution are basically stored therein. 
Besides, the TV set 340 is connected as an image dis- 
play device to the stationary game machine 310. 
[0070] To begin with, there will be explained a method 

15 wherein, as to all objects, image data are created for the 
resolution of the liquid crystal display device and forthe 
resolution of the TV set. 

[0071] The image data structure of an object which is 
recorded in the recording medium storing the game pro- 
20 gram therein, is the same as those in the first embodi- 
ment shown in Fig. 1 . 

[0072] The graphic processing unit 62 which has been 
requested to display the image of the object by the cen- 
tral processing unit 51 of the stationary game machine 

25 310, loads the image data for the high resolution 1 03 by 
referring to the start address of the image data for the 
high resolution 106 at the header part 101 of the image 
data 1 00 of the object. Subsequently, the unit 62 writes 
the image data forthe high resolution 1 03 into the frame 

30 buffer 63. Thereafter, the unit 254 executes processing, 
such as lapping the object image over the image of any 
other objects and it displays the resulting image by the 
TV set 340. 

[0073] Next, there will be explained a method wherein 
35 information which indicates whether image data for the 
high resolution is used or an object image is scaled up 
by image processing, is affixed every object. Fig. 8 is a 
flow chart for explaining processing on this occasion. 
[0074] The image data structure of objects which is 
^0 recorded in the recording medium storing the game pro- 
gram therein , is the same as that in the first embodiment 
shown in Figs. 2A and 2B. 

[0075] The graphic processing unit 62 which has been 
requested to display the image of the object by the cen- 

^5 tral processing unit 51 acquires information which indi- 
cates whether the image data forthe high resolution 113 
is to be used for the display or the image data for the 
low resolution 112 is to be scaled up for the display by 
the image processing, by referring to the flag 11 5 of the 

50 header part 1 1 1 of the image data 1 1 0 or 1 20 of the ob- 
ject (S731 ). In a case where the object is displayed using 
the image data for the high resolution 113, the unit 62 
loads the image data for the high resolution 113 by re- 
ferring to the start address 1 1 7 of this image data for the 

55 high resolution at the header part 1 1 1 of the image data 
110 of the object (S732). Subsequently, the unit 62 
writes the image data forthe high resolution 113 into the 
frame buffer 63 (S735). Thereafter, the unit 62 executes 
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processing, such as lapping the object image over the 
image of any other object, and it displays the resulting 
image by the TV set 340. Besides, in a case where the 
object is displayed after scaling up the image data for 
the low resolution 112 by the image processing, the unit 
62 loads the image data for the low resolution 112 by 
referring to the start address 116 of this image data for 
the low resolution at the header part 111 of the image 
data 1 1 0 of the object (S733). Subsequently, the unit 62 
scales up the image of the object by submitting the im- 
age data for the low resolution 112 to processing such 
as linear interpolation (S734), and it writes the scaled- 
up image into the frame buffer 63 (S735). Thereafter, 
the unit 62 executes processing, such as lapping the ob- 
ject image over the image of any other object, and it dis- 
plays the resulting image by the TV set 340. 
[0076] A program for causing the portable game ma- 
chine 250 or the stationary game machine 310 to exe- 
cute the processing in each embodiment can be con- 
tained in the game program which is stored in the re- 
cording medium. Alternatively, it may well be written in, 
for example, the nonvolatile memory (not shown) of the 
portable game machine 250 or the like beforehand. 
[0077] As described above, according to the present 
invention, objects which appear in a game can be dis- 
played using image data suited to the image display de- 
vice. 



Claims 

1. An information recording medium readable by an 
information processor which stores therein a game 
program for causing the information processor to 
execute a game, and data to be referred to by the 
game program are stored; 

the data comprising image data which serves 
to display objects appearing in the game, and 
which has been created for a plurality of reso- 
lutions; 

the game program causing the information 
processor to execute processing for discrimi- 
nating an image display device to which the in- 
formation processor outputs display data; and 
processing for specifying image data of an ob- 
ject to-be-displayed among the image data cre- 
ated for the plurality of resolutions, in accord- 
ance with the image processing device thus 
discriminated. 

2. An information recording medium readable by an 
information processor which stores therein a game 
program for causing the information processor to 
execute a game, and data to be referred to by the 
game program; 

the data comprising image data which serves 
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to display objects appearing in the game and 
which has been created for a plurality of reso- 
lutions, and image data which serves to display 
objects appearing in the game and which have 
been created for a singie resolution; 
the game program causing the information 
processor to execute processing for discrimi- 
nating an image display device to which said 
information processor outputs display data; 
and 

processing for checking whether image data of 
an object to-be-displayed is the image data cre- 
ated for the plurality of resolutions or the image 
data created for the single resolution; 
for specifying, if it is the image data created for 
said plurality of resolutions, the image data for 
displaying the object among the image data 
created for said plurality of resolutions, in ac- 
cordance with the image processing device 
thus discriminated; 

for further checking, if it is the image data cre- 
ated for said single resolution, whether the im- 
age data in question is for a resolution conform- 
ing to the image processing device thus dis- 
criminated; and 

for scaling up or down the image data, if the 
resolution does riot conform to the image 
processing device. 

An information processor having storage means 
which stores therein a game program and data to 
be referred to by the game program, the processor 
comprising: 

means which discriminates an image display 
device which displays an image; 
the data including image data which serves to 
display objects appearing in a game, and which 
has been created for a plurality of resolutions; 
the game program causing the information 
processor to execute processing for specifying 
image data of an object to-be-displayed among 
the image data created for the plurality of res- 
olutions, in accordance with the image process- 
ing device thus discriminated. 

An information processor having storage means 
which stores therein a game program and data to 
be referred to by the game program, the processor 
comprising: 

means which discriminates an image display 
device which displays an image; 
the data comprising image data which serves 
to display objects appearing in a game and 
which has been created for a plurality of reso- 
lutions, and image data which serves to display 
objects appearing in the game and which has 
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been created for a single resolution; 
the game program causing the information 
processor to execute processing for checking 
whether image data of an object to-be-dis- 
played is the image data created for the plural- 5 
ity of resolutions or the image data created for 
the single resolution; 

for specifying if it is the image data created for 
the plurality of resolutions, the image data for 
displaying the object among the image data 10 
created for the plurality of resolutions, in ac- 
cordance with the image processing device 
thus discriminated; 

for further checking, if it is the image data cre- 
ated for the single resolution, whether the im- 15 
age data in question is for the resolution con- 
forming to the image processing device thus 
discriminated; and 

for scaling up or down the image data in ques- 
tion, if the resolution does not conform to the 20 
image processing device. 

An information processor as defined in Claim 3 or 
4. which comprises a built-in image display device, 
and which is connectible to an external image dis- 25 
play device; 

wherein the means which discriminates the 
image display device which displays the image fur- 
ther discriminates whetherthe image display device 
is the built-in image display device or they external 30 
image display device connected thereto. 
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